INTRODUCTION {#s5}
============

Mental health disorders are recognised as a leading global cause of disease.^[@R1]^ They are the leading cause of disability-adjusted life years and the third leading cause of overall disease burden.^[@R2]^ In 2017, approximately 264 million people (2%--6%) worldwide experienced depression and 284 million (2.5%--7%) experienced anxiety, making these the most prevalent mental health disorders.^[@R3]^ In the UK, around one in six people report depression and/or anxiety,^[@R4]^ and these mental health disorders are increasing despite modest improvements in well-being.^[@R5]^

There is growing interest in the effect of the built environment on health, especially with the increasing number of people living in cities rather than rural environments.^[@R6]^ Living in cities can have adverse effects on health outcomes through overcrowding, heavy traffic, fear of crime and lack of green space.^[@R7]^ Exposure to such adverse environments may be greater among the more disadvantaged, which might propagate social inequalities, where those less privileged have poorer quality of life, mental health and well-being.^[@R8]^ The mechanism by which the built environment might affect mental health and well-being are complex, with both direct and indirect pathways proposed. Direct pathways include factors such as noise and traffic,^[@R10]^ while indirect pathways include neighbourhood social cohesion that may create positive social processes enhancing better mental health.^[@R11]^ However, there is limited high-quality evidence available to establish the contribution these different pathways potentially make.^[@R12]^ While a number of studies have suggested that the built environment might affect mental health and well-being, these are largely cross-sectional studies or uncontrolled longitudinal studies.^[@R12]^ These study designs raise concerns over selection bias, due to poor participation rates and intrinsic differences between those who live in better neighbourhoods and those who do not (reasons for which can be multifactorial and complex). In the case of longitudinal studies, there is inadequate control for underlying health behaviour trends in the population at large^[@R12]^; therefore causality cannot be assumed. High-quality longitudinal evidence, especially that which is generated from natural experiments, which evaluate the health effects of major changes in the built environment are needed.^[@R12]^ Unfortunately, there are few studies of this type, and fewer still have considered mental health and well-being outcomes.^[@R14]^ The limited evidence shows no clear indication of the effect of the built environment or urban regeneration on mental health and well-being. Furthermore, the role of effect modification by socioeconomic factors, which would inform how changing the built environment can address health inequalities, remains largely unknown.

The East Village neighbourhood, the former London 2012 Olympics Athletes' Village, offered a unique opportunity to evaluate a natural experiment. East Village is a purpose-built mixed-use residential development, which was designed to encourage healthy active living.^[@R14]^ Adults seeking to move into one of three different tenured types of accommodation in East Village (social, intermediate/affordable and market-rent; intermixed within blocks with similar physical access to amenities) were recruited and followed-up after 2 years when half had relocated to East Village.^[@R14]^ The present study investigates whether changes in objective measures of the built environment and in subjective perceptions of the residential neighbourhood are associated with change in mental health and well-being, and whether any changes are equitable across housing tenures.

METHODS {#s6}
=======

Study design {#s6-s1}
------------

The Examining Neighbourhood Activities in Built Living Environments in London (ENABLE London) Study was a controlled prospective cohort study designed to examine the effect of moving to East Village, a repurposed new-built residential neighbourhood created using active design principles. Each participant was followed over a 2-year period including preassessment (prior to the move) and postassessment, by which time half the cohort had moved into East Village. Crucially, this enabled comparison of the health effect of moving to East Village, compared with not moving or moving elsewhere. Assessment of effects on physical activity has been published elsewhere.^[@R14]^ In this article, the main outcomes were mental health and well-being. The study was approved by the City Road and Hampstead Ethical Review Board (REC ref number 12LO1031). Full details of the study design have been published elsewhere.^[@R18]^

Study population {#s6-s2}
----------------

Adults (aged 16 years and over) seeking to move into three different housing tenures in East Village were recruited: (i) social housing (for those on the council social housing register receiving housing benefits); (ii) intermediate/affordable accommodation (including shared-ownership, shared equity and affordable market-rent, the latter provided by housing associations at a cost of up to 80% of the average rent for local private lettings) and (iii) market rent (private rentals). Eligibility involved financial checks by the relevant housing associations, and adults were therefore grouped into housing tenure being sought, as this reflected household income. Other adults living within the same households were also invited to take part. Social housing participants were largely from the East London Borough of Newham, while those seeking intermediate and market rent were also mainly from East London, with some dispersed around Greater London.^[@R18]^ Baseline examinations took place during January 2013 to January 2016, and follow-up examinations (identical to baseline) were at 24 months after initial enrolment. All participants gave written informed consent.

OUTCOMES {#s7}
========

Objective characteristics of the built environment {#s7-s1}
--------------------------------------------------

Characteristics of the neighbourhood at baseline and follow-up were derived using Geographic Information System (GIS) data at baseline and follow-up for households living in the Greater London area. These included street-network distance from home to closest park,^[@R19]^ public transport access,^[@R20]^ and a measure of neighbourhood walkability calculated within a 1 km street network home-centred buffer. Neighbourhood walkability is a relative index derived from a composite score of land-use mix (a measure of the heterogeneity of distribution of surface of residential, commercial, office, entertainment and institutional land), street connectivity (from the number of three or more branch road junctions per street-kilometre) and residential density.

Neighbourhood perceptions {#s7-s2}
-------------------------

Fourteen items assessed the perceptions of the neighbourhood environment at baseline and were repeated at follow-up.^[@R21]^ Items were taken from several validated questionnaires including Health Survey for England, How Areas in Brisbane Influence health and ActiviTy (HABITAT), Neighbourhood Environment Walkability Scale (NEWS) and RESIDential Environment (RESIDE) study. Full details have been provided elsewhere.^[@R21]^ Each item was rated on a 5-point Likert Scale from 'strongly agree' to 'strongly disagree'. Exploratory factor analysis at baseline derived two neighbourhood perception scales^[@R21]^: five items assessed neighbourhood 'safety' and six items assessed neighbourhood 'quality'. Internal reliability for each of the scales was assessed using Cronbach's alpha; both scales showed good internal reliability ('safety' 0.87 and 'quality' 0.78). Three items were excluded as they did not load strongly onto either of the two factors. Scores for each item were summed to create two scales, 'crime' scale ranging from −10 (more crime) to +10 (less crime) and 'quality' scale ranging from −12 (poor neighbourhood quality) to +12 (better neighbourhood quality). Thus, higher scores indicated positive neighbourhood perceptions (ie, safety/less crime and better neighbourhood quality). The scores were recalculated at follow-up using the baseline weightings.

Mental health (anxiety and depression) and well-being {#s7-s3}
-----------------------------------------------------

The Hospital Anxiety and Depression Scale (HADS) measured anxiety and depression.^[@R22]^ Seven items assessed depression, and seven items assessed anxiety. Each item was scored between 0 and 3 and summed providing a maximum score of 21 for each subscale; higher scores indicate poorer mental health. The reliability and validity of the HADS has been demonstrated in a variety of settings beyond hospital practice for which it was designed, including primary care patients and the general population.^[@R23]^ Three measures of subjective well-being included life satisfaction, feeling life is worthwhile and feeling happy yesterday^[@R25]^ and were rated on a scale from 1 (not at all) to 10 (extremely); higher scores indicate positive well-being.

Covariates {#s7-s4}
----------

Demographic data included age group (16 to 24 years, 25 to 34 years, 35 to 49 years and 50+ years), sex and ethnic group (White, Asian, Black and Mixed/Other). Household composition was assessed as the total number of people in the household, living with a partner and living with children. Other covariates included level of education ('degree or higher', 'intermediate qualification' 'other/none'), and work status 'employed', 'unemployed' (those seeking work or on a Government work scheme) and 'economically inactive' (including students, retired, unable to work due to ill health or looking after home/family). Of those employed, the three-level National Statistics Socio-Economic Classification (NS-SEC) of 'higher/managerial', 'intermediate' and 'routine/manual' occupations was used. Analyses were controlled for the presence of a limiting longstanding illness (LLI), which defined 'health status'.

Statistical methods {#s7-s5}
-------------------

Multilevel linear regression models were fitted to examine the effect of moving to East Village on built environment characteristics, neighbourhood perceptions, levels of mental health and well-being compared with those who did not move to East Village (control group). Outcome at follow-up was regressed on baseline outcome, adjusting for East Village or control group as a fixed effect and household as a random effect to allow for household clustering. Further models adjusted for age group, sex and ethnic group (other sociodemographic factors were not included as they were strongly associated with housing tenure). An interaction term between East Village/control group, and housing tenure was also included to assess if housing tenure acted as an effect modifier (ie, the effect of moving to EV on mental health differed by housing tenure). Sensitivity analyses were carried out comparing East Village participants with controls who remained at their baseline address at follow-up and controls who had moved elsewhere, and by limiting the analyses to those who were followed-up within 28 days of the target 2-year follow-up date. The impact of missing data at follow-up for depression, anxiety, life satisfaction, feeling life is worthwhile and feeling happy yesterday was assessed using Stata *mi impute* commands to impute data at follow-up conditional on the model variables (baseline outcome, East Village/control group, age group, sex, ethnic group and housing tenure). All analyses were carried out using STATA/SE software (Stata/SE 15 for Windows; StataCorp LP, College Station, TX, USA).

RESULTS {#s8}
=======

Participants were recruited at baseline in three phases, determined by the staggered release of accommodation by housing tenure between January 2013 and January 2016. A total of 1819 households were invited, and 1278 adults from 1006 households (55% of households) participated at baseline, of whom 520 (41%) were seeking social housing, 524 (41%) intermediate housing and 234 (18%) market-rent housing. Two years after baseline assessments (median 105 weeks; IQR 103--109 weeks), 877 (69%) adults from 710 households (71%) were assessed again; 441 adults (50%) had moved to and were living in East Village at follow-up. In the control group (436 (50%) adults), 205 (26%) adults had remained at their baseline address at follow-up, while 231 (23%) adults had moved elsewhere. Age, sex and ethnic group at baseline were similar for those followed-up and not followed-up, although those followed-up had higher socio-economic status ([Supplementary Table 1](#IAD001){ref-type="supplementary-material"}). 10.1136/jech-2019-213591.supp1Supplementary data Table 1Baseline sociodemographic characteristics, mental health and well-being, and neighbourhood perceptions. Control and East Village groups overall and by housing groupAll housing groups (n=877)Social (n=344)Intermediate (n=377)Market rent (n=156)ControlEast VillageControlEast VillageControlEast VillageControlEast VillageN (%)n (%)p-valuen (%)n (%)p-valuen (%)n (%)p-valuen (%)n (%)p-value**Age group**16--2475 (17%)104 (24%)0.0118 (15%)47 (21%)0.2730 (15%)38 (22%)\<0.00127 (25%)19 (40%)0.0725--34185 (42%)194 (44%)32 (26%)61 (28%)100 (49%)113 (65%)53 (49%)20 (43%)35--49138 (32%)123 (28%)66 (53%)95 (43%)61 (30%)22 (13%)11 (10%)6 (13%)50+38 (9%)20 (5%)8 (6%)17 (8%)12 (6%)1 (1%)18 (17%)2 (4%)**Sex:** Female248 (57%)247 (56%)0.7991 (73%)158 (72%)0.75107 (53%)70 (40%)0.0250 (46%)19 (40%)0.53**Ethnic group**White225 (52%)212 (48%)\<0.00125 (20%)38 (17%)\<0.001122 (60%)139 (80%)\<0.00178 (72%)35 (74%)0.42Black91 (21%)56 (13%)47 (38%)31 (14%)35 (17%)18 (10%)9 (8%)7 (15%)Asian81 (19%)131 (30%)40 (32%)120 (55%)32 (16%)9 (5%)9 (8%)2 (4%)Other39 (9%)42 (10%)12 (10%)31 (14%)14 (7%)8 (5%)13 (12%)3 (6%)**Household composition**1 person34 (8%)30 (7%)0.205 (4%)14 (6%)0.2217 (8%)9 (5%)0.4512 (11%)7 (15%)0.882 people147 (34%)127 (29%)20 (16%)33 (15%)82 (40%)76 (44%)45 (41%)18 (38%)3 people97 (22%)94 (21%)16 (13%)45 (20%)52 (26%)38 (22%)29 (27%)11 (23%)4 or more people158 (36%)190 (43%)83 (67%)128 (58%)52 (26%)51 (29%)23 (21%)11 (23%)**Living with partner**Yes210 (48%)186 (42%)0.0260 (48%)84 (38%)0.17101 (50%)82 (47%)0.7849 (45%)20 (42%)0.17No205 (47%)215 (49%)50 (40%)103 (47%)96 (47%)88 (50%)59 (54%)24 (51%)Unknown21 (5%)40 (9%)14 (11%)33 (15%)6 (3%)4 (2%)1 (1%)3 (6%)**Living with children:** Yes172 (39%)203 (46%)0.05109 (88%)178 (81%)0.0952 (26%)21 (12%)\<0.00111 (10%)4 (9%)0.76**Education**Degree or equivalent/Higher287 (66%)249 (56%)0.0134 (28%)55 (25%)0.60166 (82%)154 (88%)0.1887 (80%)40 (84%)0.39Intermediate qualification102 (24%)137 (31%)59 (48%)118 (54%)26 (13%)15 (9%)17 (16%)4 (8%)Other/None45 (10%)55 (12%)30 (24%)47 (21%)11 (5%)5 (3%)4 (4%)3 (6%)**Employment status**Employed347 (80%)307 (70%)0.00467 (54%)98 (45%)0.18183 (90%)169 (97%)0.0297 (89%)40 (84%)0.51Unemployed22 (5%)36 (8%)12 (10%)33 (15%)4 (2%)1 (1%)6 (5%)2 (4%)Economically inactive67 (15%)97 (22%)45 (36%)88 (40%)16 (8%)4 (2%)6 (5%)5 (11%)**NS-SEC**Higher managerial/professional246 (57%)179 (41%)\<0.00124 (20%)23 (11%)0.12146 (73%)124 (72%)0.0176 (70%)32 (68%)0.53Intermediate occupations54 (12%)69 (16%)16 (13%)27 (12%)22 (11%)34 (20%)16 (15%)8 (17%)Routine/manual occupations44 (10%)56 (13%)26 (21%)46 (21%)13 (6%)10 (6%)5 (5%)0 (0%)Unemployed/econ inactive89 (21%)133 (30%)57 (46%)121 (56%)20 (10%)5 (3%)12 (11%)7 (15%)**Limiting longstanding illness**59 (14%)58 (13%)0.8728 (23%)49 (22%)0.9523 (11%)6 (3%)0.0048 (7%)3 (6%)1.00**Built environment (mean (sd))\***Distance to closest park666 (410)659 (397)0.80597 (339)622 (360)0.52712 (445)696 (395)0.72665 (415)713 (567)0.59Public transport accessibility4.6 (1.8)4.6 (1.9)0.924.5 (1.9)4.1 (1.8)0.034.5 (1.8)5.1 (1.9)0.0034.8 (1.8)5.2 (2.0)0.27Walkability0.1 (2.5)−0.1 (2.7)0.320.0 (1.9)−0.6 (2.1)0.020.1 (2.7)0.4 (2.7)0.300.4 (2.8)0.8 (4.6)0.51**Neighbourhood perceptions (mean (sd))†**Safety2.5 (4.2)1.6 (4.6)0.0020.9 (4.7)0.3 (4.5)0.253.2 (3.8)2.7 (4.1)0.213.2 (3.8)3.7 (4.4)0.47Quality4.5 (4.5)2.6 (4.4)\<0.0013.4 (4.5)1.7 (4.5)\<0.0014.7 (4.5)3.6 (4.3)0.015.1 (4.3)3.4 (3.8)0.02**Mental health and well-being (median, IQR)‡**Depression3.5 (1.2, 5.8)3.5 (1.2, 5.8)0.914.7 (2.3, 7.0)4.7 (2.3, 7.0)0.563.5 (1.2, 5.8)3.5 (1.2, 4.7)0.322.3 (1.2, 4.7)2.3 (1.2, 3.5)0.31Anxiety6.0 (4.0, 8.2)6.0 (3.0, 8.0)0.477.0 (4.0, 9.3)5.0 (3.0, 8.0)0.025.0 (3.0, 8.0)6.0 (4.0, 9.0)0.037.0 (4.0, 9.0)5.0 (3.0, 8.0)0.19Life satisfaction7.0 (7.0, 8.0)7.0 (6.0, 8.0)0.627.0 (5.0, 9.0)7.0 (6.0, 9.0)0.297.0 (7.0, 8.0)7.0 (6.0, 8.0)0.467.0 (7.0, 8.0)7.0 (7.0, 8.0)0.45Feeling life is worthwhile8.0 (7.0, 9.0)8.0 (7.0, 9.0)0.238.0 (6.0, 9.0)8.0 (7.0, 10.0)0.088.0 (7.0, 9.0)8.0 (7.0, 9.0)0.478.0 (7.0, 8.0)8.0 (7.0, 9.0)0.78Feeling happy yesterday8.0 (6.0, 9.0)8.0 (6.0, 9.0)0.468.0 (6.0, 9.0)8.0 (6.0, 9.0)0.738.0 (7.0, 9.0)7.5 (6.0, 8.0)0.067.0 (6.0, 8.0)7.0 (6.0, 9.0)0.60[^1][^2][^3]

Baseline characteristics of 877 adults from 710 households seen at follow-up are shown in [table 1](#T1){ref-type="table"}, overall and by housing group. Overall, the East Village group were younger, more likely to be of black ethnicity, were less likely to have a degree qualification and less likely to be employed compared with controls. No baseline differences were observed in mental health and well-being between the East Village and control groups, but at baseline the East Village group reported poorer perceptions of their neighbourhood, that is, more crime and poorer quality at baseline; there was little overall difference in objective measures of the built environment. In the social housing group, the East Village and control groups were similar in age, sex and socioeconomic characteristics, but the East Village group were more likely to be of black ethnicity. At baseline they also reported lower levels of anxiety and lower neighbourhood quality scores and had decreased access to public transport and walkability compared with the control group. Among the intermediate participants, the East Village group were younger, with more males and a higher proportion from white ethnic groups compared with the control group; household composition and socioeconomic status were similar between East Village and control groups. At baseline, the East Village group had slightly higher anxiety levels and lower neighbourhood quality scores and higher public transport accessibility compared with the control group. In the market-rent group, East Village participants were younger than control participants; other baseline characteristics were similar in the two groups.

[Table 2](#T2){ref-type="table"} shows the change in exposure to the built environment and neighbourhood perceptions for the East Village group compared with the control group. Participants who were living in East Village at follow-up lived closer to their nearest park, had better access to public transport and lived in a more walkable area compared with their baseline area of residence. These differences were observed within each housing sector with no apparent differential effects across housing groups. There were also increases in the neighbourhood perception scores for safety (3.4, 95% CI 2.9 to 3.9) and quality (5.0, 95% CI 4.5 to 5.4) for the East Village group compared with controls, suggesting that there was no evidence that effects differed by housing group. Perceptions of safety and quality seemed similar across housing groups. Distributions of individual change from baseline to follow-up for built environment and neighbourhood perception outcomes for the East Village group, controls who had moved from their baseline address and controls who had remained at their baseline address have been published elsewhere.^[@R14]^ In brief, there was considerable improved change in these outcomes for the East Village group compared with their baseline address after 2 years. Those who had moved elsewhere also showed improved change compared with control participants who did not move; however, these changes were substantially less than those in the East Village group. Table 2Change in the built environment characteristics and neighbourhood perception scores in East Village group compared with change in control group, overall and by housing groupAll housing groupsSocial housing groupIntermediate housing groupMarket-rent housing groupInteractionDifference (95% CI)P valueDifference (95% CI)P valueDifference (95% CI)P valueDifference (95% CI)P valueterm**Built environment characteristics (n=790) \***Distance to closest park−528 (−575, −482)\<0.001−581 (−649, −512)\<0.001−439 (−513, −366)\<0.001−612 (−737, −487)\<0.0010.01TfL PTAL score1.6 (1.3, 1.9)\<0.0011.4 (0.9, 1.8)\<0.0012.3 (1.8, 2.8)\<0.0010.6 (−0.2, 1.4)0.13\<0.001Walkability2.1 (1.9, 2.4)\<0.0011.8 (1.4, 2.2)\<0.0012.5 (2.1, 3.0)\<0.0012.1 (1.4, 2.9)\<0.0010.09**Neighbourhood perception scales (n=877)†**Safety3.4 (2.9, 3.9)\<0.0013.4 (2.7, 4.2)\<0.0013.9 (3.0, 4.7)\<0.0012.2 (0.9, 3.4)\<0.0010.10Quality5.0 (4.5, 5.4)\<0.0015.3 (4.6, 6.0)\<0.0014.5 (3.7, 5.3)\<0.0015.0 (3.8, 6.2)\<0.0010.33[^4][^5][^6]

Despite changes in both objective and subjective assessments of the built environment, moving to East Village was not associated with a change in mental health and well-being overall compared with the control group, and no differential effects were observed by housing tenure status ([table 3](#T3){ref-type="table"}). The inclusion of an interaction term for East Village/control group and housing tenure was not statistically significant. Sensitivity analyses comparing change in outcomes among East Village participants with (i) controls who stayed at their baseline address and (ii) controls who had moved elsewhere suggested no evidence that effect sizes for mental health differed ([Supplementary Table 2](#IAD002){ref-type="supplementary-material"}). Limiting the models to those who were followed-up within 28 days of their target 2-year follow-up date gave broadly similar results (data not shown). Imputation analyses for the mental health and well-being outcomes gave similar results to the complete case analysis ([Supplementary Table 3](#IAD003){ref-type="supplementary-material"}).Table 3Change in mental health and well-being outcomes and neighbourhood perception scores in East Village group compared with change in control group, overall and by housing groupAll housing groupsSocial housing groupIntermediate housing groupMarket-rent housing groupInteractionNDifference (95% CI)P valueDifference (95% CI)P valueDifference (95% CI)P valueDifference (95% CI)P valuetermDepression814−0.2 (−0.6, 0.2)0.32−0.3 (−0.9, 0.3)0.37−0.2 (−0.9, 0.5)0.560.0 (−1.0, 1.0)0.960.92Anxiety854−0.1 (−0.6, 0.4)0.64−0.4 (−1.1, 0.3)0.230.4 (−0.4, 1.1)0.36−0.3 (−1.5, 0.8)0.590.31Life satisfaction8710.2 (−0.1, 0.4)0.150.3 (0.0, 0.6)0.080.0 (−0.4, 0.4)0.960.1 (−0.4, 0.7)0.640.51Feeling life is worthwhile8680.1 (−0.1, 0.3)0.460.0 (−0.3, 0.4)0.850.2 (−0.2, 0.5)0.390.1 (−0.5, 0.6)0.850.87Feeling happy yesterday8690.2 (−0.1, 0.5)0.140.3 (−0.1, 0.7)0.180.2 (−0.3, 0.6)0.450.1 (−0.6, 0.7)0.790.88[^7]
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DISCUSSION {#s9}
==========

Despite observing sizeable improvements in objective measures of the quality of the built environment (with increased access to parks, public transport and walkability) and perceptions of the neighbourhood associated with moving to East Village, there was no clear evidence of an effect on mental health and well-being outcomes at 2-year follow-up.

These null findings are consistent with a small number of longitudinal studies that have examined the effect of change in the built environment or urban regeneration on mental health and well-being. Although not an urban regeneration study per se, a large-scale experimental study carried out in five US cities, the Moving to Opportunity (MTO) Study, examined the long-term effect of moving from high to low poverty neighbourhoods on the physical and mental health of 4606 minority low-income families.^[@R16]^ While improvements in living conditions among the intervention group were demonstrated over a 10-year to 15-year period, there was little difference in adult mental health-related outcomes and economic self-sufficiency between groups, although a small improvement in subjective well-being associated with moving to less deprived neighbourhoods was observed.^[@R16]^ An urban regeneration study in four neighbourhoods (including refurbishment of public spaces and community buildings) in Barcelona, Spain, showed a modest reduction in mental health disorders after 5 years, compared with a control population living outside the intervention areas.^[@R26]^ Another large-scale urban regeneration scheme in 40 districts in the Netherlands (targeting levels of unemployment, education, as well as housing conditions, including building new homes and housing refurbishment) showed no effect of the intervention on mental health outcomes at 3 years.^[@R27]^ From a UK perspective, a large long-term housing improvement programme (including neighbourhood demolition, new and refurbished homes, with improved amenities and services) in Glasgow, Scotland, showed a small positive effect on mental health scores after 2 years.^[@R28]^ Additionally, mental health scores in the most deprived areas which received higher levels of investment improved more after 5 years compared with lower investment areas. This study suggested that urban renewal programmes might offer a strategy to address health inequalities, though effects are small.^[@R29]^ In addition, findings showed that the scheme may have actually increased fear of crime, as relocation may have disturbed established social networks.^[@R30]^ Other UK studies which have examined the effect of urban regeneration programmes including change in the built environment have also shown little effect on mental health and well-being outcomes, although change in the built environment has not always been well defined.^[@R31]^ Geographically, the closest study to the ENABLE London study also used a natural experiment to examine the effect of London Olympic regeneration among 2254 children attending secondary schools across the London Borough of Newham, compared with pupils attending schools in other East Londonboroughs. They found no effect of urban regeneration on self-reported physical activity, mental health and well-being outcomes after 18 months, and repeated cross-sectional surveys among 995 parents suggested that levels of anxiety and depressive symptoms might have increased rather than decreased in Newham, compared with control areas.^[@R32]^

Although there is considerable enthusiasm for the potential of the built environment to promote mental health and well-being, to date the evidence appears to be either null or modest at best. The proposed pathways through which the built environment may affect mental health and well-being are complex with direct and indirect pathways,^[@R33]^ and there is limited high-quality evidence available to establish causality.^[@R12]^ It has been suggested that the null or biased findings reported may be due to low follow-up rates, small sample sizes and the inclusion of control groups who chose not to move who may have different underlying health behaviours.^[@R12]^ Heterogeneous study designs and methods used, particularly in characterising the built environment and quantifying mental health or well-being outcomes, have also hampered the pooling of findings across studies.^[@R12]^ Additionally, some studies include long periods of urban regeneration,^[@R16]^ which makes it difficult to discern the effects of a specific change in the built environment from changes occurring in the underlying population over time.

The ENABLE London Study sought to address these limitations. This study used a unique opportunity to evaluate a natural experiment, making use of the rapid repurposing of East Village, a well-characterised built environment, where good participation and follow-up rates were achieved (near 70%) and recruitment of a control population who were also seeking to move to East Village. This limited the role of bias in any comparisons made.^[@R14]^ In addition, little differences were observed in the mental health and well-being outcomes and neighbourhood perception scores reported at baseline between those followed-up and those not followed-up, suggesting that those included in the analyses were not selected. Examining individual change within the same individuals over time also offered statistical efficiencies as individuals act as their own controls and confounders remain constant. Despite this, the findings are largely in line with previous work and provide no evidence for the effect of the built environment on mental health and well-being.

It is important to acknowledge some of the limitations of the ENABLE Study. Mental health and well-being outcomes were secondary to the main hypothesis of the study, and the wide CIs associated with effects on mental health and well-being suggest that the study lacked statistical power, more so when considering effects across housing tenured subgroups. However, the lack of formal evidence of a difference across housing tenured groups allays concerns that such interventions might widen social inequalities. The staggered recruitment, where those in social housing were moved in before other housing types, before the East Village development was fully complete, may have dampened exposure effects and not allowed sufficient time for social networks that might encourage positive mental health and well-being to become established.^[@R34]^ While no appreciable change in the primary outcome of the study (physical activity) was observed,^[@R14]^ which could have plausibly impacted mental health and well-being, it remains possible that a longer term follow-up may have demonstrated significant effects. However, this seems unlikely given the weak evidence from other urban regeneration studies with longer durations of follow-up.^[@R16]^ While further follow-up of the cohort might be informative in ascertaining longer term effects, this might be adversely affected by the continued development of East Village; high-rise accommodation blocks (with 30+ storey accommodation being built among the existing 10--12 storey accommodation), reductions in green space^[@R14]^ and the high turnover of residents with rental tenancies could weaken social bonds and cohesion contributing to worse mental health and well-being.^[@R35]^ Unfortunately, the high mobility of residents also means that we have lost contact with many who took part in the study, making further follow-up of sufficient numbers infeasible. This high level of mobility may itself partly explain our findings: residents dissatisfied with their apartment or neighbourhood are more likely to relocate, and higher mobility weakens social ties, which is protective of mental health.^[@R36]^

Despite the growing need for more housing, particularly in major cities, opportunities to examine the potential health impact of urban development are limited. It is widely accepted that urban renewal programmes should be designed to have positive impacts on its residents, as well as reducing health inequalities through tackling the social and environmental determinants of health.^[@R37]^ However, it is challenging to create high-density urban environments with appropriate local facilities to promote positive health behaviours, while also protecting residents from the potentially adverse effects of high-density housing.^[@R39]^ There is little understanding of what is the optimum density and the community facilities and services that encourage social contact to improve mental health and well-being, especially among the more disadvantaged, which might mask the potential benefits of better housing.^[@R40]^ This study adds high-quality evidence to the debate, showing that the East Village design has had little impact on the mental health and well-being of residents from different socioeconomic groups after 2 years. These findings suggest that more personal (ie, catered to the individual) and/or community-wide (eg, place-making activities that foster community engagement) intervention strategies may be needed.What is already known on this subjectFew urban regeneration studies have examined the effect of change in the built environment on mental health and well-being;, even fewer have longitudinal designs.These studies show no evidence of an effect of urban regeneration on mental health and well-being, but studies are heterogeneous; they do not fully quantify characteristics of the built environment and are at high risk of bias (largely due to poor follow-up).More robust study designs, such as natural experiments, are needed to examine the association of urban regeneration on mental health and well-being. What this study addsThe repurposed East Village, formerly the London 2012 Olympic and Paralympic Athletes' Village, offered a unique opportunity for a natural experiment.Despite demonstrating marked improvements in objective markers of the built environment and neighbourhood perceptions associated with moving to East Village, there was no clear evidence of improvements in mental health (anxiety and depression) and subjective well-being (life satisfaction, feelings of worthiness and happiness) at 2-year follow-up.These findings suggest that the built environment alone is insufficient to affect mental health and well-being and that other interventions are also needed.
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[^1]: \*Built environment variables were available for those living in the Greater London area at baseline: 406 in the Control group and 414 in the East Village group. Distance to closest park from choice of local, district and metropolitan parks. PTAL is a Transport for London (TfL) score assessing the availability of public transport options where a high score indicates good public transport links. Walkability is the sum of three z-transformed variables---land use mix, residential density and street connectivity.

[^2]: †Neighbourhood perception scores were available for 436 and 441 for Control and East Village participants respectively. The safety scale is scored −10 to +10, where higher scores indicate less perceived crime. The Quality scale is scored −12 to +12, where higher scores indicate higher perceived quality.

[^3]: ‡Mental health outcomes were available for 416, 424 for depression; 431, 435 for anxiety; and 432, 441 life satisfaction, life is worthwhile, feeling happy yesterday for control and East Village participants respectively. Depression and anxiety are scored 0--21 where higher scores indicate higher depression or anxiety. Life satisfaction, feeling life is worthwhile and feeling happy yesterday are scores 1--10 where higher scores indicate greater levels.

[^4]: Estimates of the difference between East Village and control groups are from multilevel models adjusting for sex, age group and ethnicity with household as a random effect.

[^5]: \*Built environment variables were available for 790 living in the Greater London area at baseline and at follow-up. Distance to closest park from choice of local, district and metropolitan parks. PTAL is a Transport for London (TfL) score assessing the availability of public transport options, where a high score indicates good public transport links. Walkability is the sum of three z-transformed variables---land-use mix, residential density and street connectivity.

[^6]: †Neighbourhood perception scores are scored −10 to +10 for safety and −12 to +12 for quality; higher scores indicate less perceived crime and higher perceived quality.

[^7]: Estimates of the difference between East Village and control groups are from multilevel models adjusting for sex, age group and ethnicity with household as a random effect. The model for 'all housing groups' additionally adjusts for housing group. The estimates for individual housing group were obtained from a model with an interaction term for East Village group and housing group.
